28                       MOLECULAR ASSOCIATION
still greater than with iodides. Nitrates77 are likewise strongly
associated, in chloroform slightly more than iodides.*
3. On the solvent\ the concentration and the temperature (see
below).
For metallic salts, very similar rules hold,78 the degree of as-
sociation falling with rise of atomic weight for compounds of
allied elements, whilst the chloride is also least and the iodide
most associated of the haloid salts, as in the lithium compounds.
The tendency to molecular association shown by inorganic
substances appears to be connected with the relative positions of
the component elements in the Periodic Table. Nitrogen per-
oxide, phosphorous oxide and arsenious oxide are compounds of
oxygen and elements in Group V. All of them are non-electro-
lytes, though, as anhydrides, they can readily produce electrolytes
by the addition of water. The electrolytes are strongly associated,
as hydrogen chloride, which is strongly associated in benzene and
nitrobenzene,119 and so also are salts. The essential difference in
the behaviour of electrolytes and non-electrolytes is illustrated in
the compounds of the halogens with Group V elements. Thus
phosphorus and arsenic tri-chlorides are non-associated, but
antimony trichloride exhibits quite distinct association. The
evidence indicates that as we pass from left to right in the
Periodic Table, the power of the haloid compounds of the
elements to form molecular aggregates diminishes.79
Solid Solutions.
In the region of solid solutions the most available method is
the application of the Partition Law. So far as the discovery of
association, or any abnormal molecular complexity is concerned,
the results are as yet very meagre. One of the most interesting
cases concerns the absorption of gases in solid materials. When
hydrogen diffuses through palladium 80 or through iron,81 or dis-
solves in palladium,82 or nickel,83 it does so to an extent which
is proportional to the square root of the pressure. There are
two possible ways of explaining such a result, either that Henry's
C
Law in regard to the solubility of gases (namely, that ^ shall
^2
be constant, where Cx measures the concentration (pressure) of
* Fluorides, chlorates, bromates, iodates, and sulphates have also been found,
from measurements in the author's laboratory, to be associated strongly.